what is known already?: The psychological impact of infertility in patients negatively affects their QoL and is also related to increased discontinuation of treatment. Moreover, psychological factors might positively affect pregnancy rates. However, it is still unclear if differences in QoL and emotional status exist between infertile women and their partners. So far, research mainly focused on generic instruments to measure patients' QoL in the area of fertility care. study design, size, duration: A cross-sectional study of infertile couples within 32 Dutch fertility clinics. participants/materials, setting, methods: We included infertile women and their partners (both heterosexual and lesbian couples) under any treatment and at any stage of treatment in one of the 32 participating clinics. Per clinic, 25 -75 patients were randomly selected depending on clinic size. In total, 1620 women and their partners were invited separately to complete the FertiQoL and SCREENIVF questionnaires to measure their level of QoL and risk factors for emotional problems during and after treatment, respectively. main results and the role of chance: A total of 946 women (response rate 58%) and 670 partners (response rate 41%) completed the questionnaire set. As 250 women and 150 partners were already pregnant, questionnaires from 696 women and 520 partners could be analysed. Women scored significantly lower on the FertiQoL total scores [B ¼ 26.31; 95% confidence interval (CI) ¼ 27.63 to 4.98] and three of the FertiQoL subscales (Emotional, Mind -Body and Social) than their partners, indicating lower QoL. Scores on the SCREENIVF questionnaire were significantly higher for women (B ¼ 0.22; 95% CI ¼ 0.06 -0.38), indicating that women are more at risk for developing emotional problems (and these factors differed from those of their partners) during and after fertility treatment than their partners.
Introduction
Paying attention to the emotional burden of infertility is increasingly recognized in recent years (Verhaak et al., 2007; Gameiro et al., 2012) . To understand the seriousness of patients' emotional problems in fertility care, the emotional status of infertile patients has been studied frequently. As a result, being infertile and undergoing fertility treatments have been found to affect patients' quality of life (QoL; Schmidt, 2006; Verhaak et al., 2007) , which may be seen in terms of impairment in psychosocial well-being, sexual satisfaction and marital relationship (Verhaak et al., 2007; Drosdzol and Skrzypulec, 2008; Nelson et al., 2008; Chachamovich et al., 2010) . Moreover, the stigmatizing character of infertility hinders patients talking about their problem, resulting in a lack of social support (Malik et al., 2008; Ombelet, 2009 ). Further, unsuccessful treatment cycles raise patients' levels of anxiety and depression (Verhaak et al., 2007) and even increase a woman's risk of suicide (Kjaer et al., 2011) . All these psychological factors associated with infertility may influence patients' decisions to discontinue treatment prematurely (Smeenk et al., 2004; Brandes et al., 2009; Gameiro et al., 2012) and might lower their chances to achieve pregnancy (Klonoff-Chohen et al., 2001; Homan et al., 2007; Hämmerli et al., 2009) . Obviously, psychological interventions are important for infertile patients in order to improve their mental health, decrease drop-out rates and possibly increase pregnancy rates.
Infertility is a shared condition, including a woman and her partner, therefore both members of the infertile couple should be studied individually before an accurate design for psychological interventions can be developed. Many studies that included both members of the infertile couple found differences in psychological responses to infertility, in which women appeared to experience more distress than partners (Ragni et al., 2005; Verhaak et al., 2005; Schmidt, 2006; Rashidi et al., 2008; Lund et al., 2009; Wischmann et al., 2009; Chachamovich et al., 2010) . However, several other studies reported similar levels of QoL and distress in both infertile partners (Fekkes et al., 2003; Peterson et al., 2003 Peterson et al., , 2008 Chachamovich et al., 2009) . Considering these mixed findings, more specific and clear research is needed to explore the emotional status of both members of the infertile couple. Moreover, most studies exploring gender differences in fertility care used generic instruments to measure patients' QoL or levels of distress (Dhillon et al., 2000; Wischmann et al., 2001; Schanz et al., 2005) . It is suggested that these standardized generic instruments are unable to easily detect differences between infertile women and their partners, as they do not represent all the unique problems of patients experiencing infertility (Schanz et al., 2005; Verhaak et al., 2010) . The use of a disease-specific instrument, such as the FertiQoL questionnaire (measuring patient QoL; Boivin et al., 2011) , would be more valuable for this study purpose. Also the SCREENIVF questionnaire (identifying risk factors for emotional problems during and after treatment) could be of use, as it combines parts of both generic and disease-specific instruments (Verhaak et al., 2010) .
The aim of this study is to explore the level of QoL and risk factors for emotional problems during and after treatment for both members of the infertile couple, using the FertiQoL and SCREENIVF questionnaires, respectively. A significant correlation between the results of both questionnaires for women has already been suggested by Aarts et al. (2011) . Because it is known that women and their partners use different coping strategies during fertility care (Peterson et al., 2008) , we wanted to determine these correlations in our study as well as provide more insight into the possible differences between women and partners. Therefore, we had three different study questions: (i) What is the difference in QoL between infertile women and their partners, measured with the FertiQoL questionnaire? (ii) Do infertile women and their partners have different risk factors for emotional problems during and after treatment, as measured with the SCREENIVF questionnaire? (iii) What is the correlation between the results of the FertiQoL and SCREENIVF questionnaires for infertile women and partners separately?
Materials and Methods

Setting and study design
This cross-sectional study was nested within of a large RCT (Clinicaltrials.gov NCT01481064), aimed at improving the level of patient-centredness of Dutch fertility care (Huppelschoten et al., 2012) . During the baseline measurement of this trial, we collected data on patients' QoL and risk factors for emotional problems during and after treatment. More than one-third of all Dutch clinics (i.e. 32 clinics) participated in the study.
Patient population
This study was performed in a patient group under treatment in 1 of 32 participating Dutch clinics. Clinics extracted the address files of all patients (i.e. both heterosexual and lesbian couples) who underwent at least one cycle of assisted reproduction treatment (e.g. ovulation induction, intrauterine insemination, IVF and ICSI treatment) in their clinics in the last 3 months (spring-summer 2011) from the Dutch coding system for medical diagnosis and treatment (Zegers-Hochschild et al., 2009) . All patient data were entered in a database and duplicate entries were removed. Subsequently, a computerized random sample was taken, including 25 patients for small clinics, 50 patients for medium sized clinics and 75 patients for large IVF clinics. Both members of the couple were invited to participate in the study individually. A total of 1620 questionnaires were sent to couples: one to the woman, one to her partner. Pregnant women and partners (n ¼ 400) were excluded from analyses, as most questions were no longer applicable then.
Ethical approval
The institutional ethics committee of Radboud University Nijmegen Medical Centre provided ethical approval for this research to proceed (CMO nr 2011/034). Informed consent was not necessary for this study.
Impact of infertility on women and their partners
Data collection
We sent an invitation letter to the women and partners of the selected couples in which they were invited to complete their own online questionnaire set, accessible by a personal code. Participation was voluntary and anonymous. A reminder was sent after 2 weeks and non-responders had an additional option to complete a paper version of the questionnaire sent another 3 weeks later.
Questionnaires
The first part of the questionnaire set consisted of 17 background questions. These questions were selected as potential case-mix adjusters, based on the literature as possibly being associated with patients' QoL or distress (Schmidt, 2006; Verhaak et al., 2007; Brandes et al., 2009; Chachamovich et al., 2010) . Background questions included general questions (e.g. age, ethnicity), questions about patients' emotional status (e.g. seeking professional emotional support in the last 3 months, adverse life-time events) and questions regarding past and current fertility treatments (e.g. duration of infertility, diagnostics category, type of treatment). The second and third part of the questionnaire set consisted of the FertiQoL and SCREENIVF questionnaires.
FertiQoL
The internationally developed and validated FertiQoL questionnaire consists of two general items (i.e. 'How would you rate your health?' and 'Are you satisfied with your quality of life?') and two modules measuring QoL (the Core module and the optional Treatment module). In the validation study, the questionnaire has shown to be reliable with Cronbach reliability statistics ranging from 0.72 to 0.92 . The Core module involves 24 fertility-specific items covering four subscales (i.e. six items per subscale); Mind -Body (e.g. 'Do you feel drained or worn out because of fertility problems?'), Emotional (e.g. 'Do your fertility problems cause feelings of jealousy and resentment?'), Relational (e.g. 'Have fertility problems had a negative impact on your relationship with your partner') and Social (e.g. 'Are you satisfied with the support you receive from friends with regard to your fertility problems?'). The optional Treatment module assesses QoL related to the fertility treatment itself. In this study, the Dutch version of the FertiQoL Core module was used. A higher score on the total FertiQoL scale or one of the subscales (range 0 -100) indicates better QoL .
SCREENIVF
The recently developed SCREENIVF questionnaire is a screening instrument and consists of 31 questions covering five emotional maladjustment scales (i.e. five predefined risk factors for increased emotional problems during and after fertility treatment). These scales include: Anxiety (seven items, e.g. 'Worrying thoughts go through my mind'), Depression (seven items, e.g. 'I have lost interest in my appearance'), Helplessness (six items, e.g. 'My infertility problem limits me in everything that is important to me'), Acceptance regarding fertility problems (six items, e.g. 'I can cope effectively with my infertility problems') and perceived social support (five items, e.g. 'When I feel sad, there is someone I can share my grief with') (Verhaak et al., 2010) . The assessments of anxiety, depression and perceived social support are based on generic instruments [i.e. Hospital Anxiety and Depression Scale (Snaith, 2003) and Inventory of Social Involvement (van DamBaggen and Kraaimaat, 1992) ]; the assessments of helplessness and acceptance are based on a fertility-specific instrument (i.e. Illness Cognition Questionnaire (Evers et al., 2001; Verhaak et al., 2005) . In previous studies, all scales showed good Cronbach reliability scores, ranging from 0.82 to 0.92 (Verhaak et al., 2010) . The five scales have individual cut-off values to determine whether a patient is at risk at this specific domain. For anxiety and depression, the cut-off value is 9 and above. The cut-off score for helplessness is 14 and above, it is 11 and less for acceptance and 15 and less for social support (based on 1 SD above or below the mean scores of IVF patients in a previous study (Verhaak et al., 2010) . Based on these five subscales, total SCREENIVF scores range from 0 to 5, indicating how many risk factors for increased emotional problems during and after fertility treatment are present (Verhaak et al., 2010) . Moreover, a SCREENIVF at risk score (%) can be calculated, indicating the percentage of patients having at least one risk factor for emotional maladjustment during and after treatment.
Statistical analysis
We described all median FertiQoL and SCREENIVF scores of women and partners and compared them using the t-test for independent samples (FertiQoL total and subscale scores and SCREENIVF total scores) and chiquadrate tests (SCREENIVF at risk scores).
Subsequently, we performed multiple univariate linear regression analyses to identify potential case-mix adjusters for our main analysis. All 17 background characteristics were included separately and characteristics with P , 0.15 in the univariate analyses were selected as case-mix adjusters and incorporated within the multivariate analyses.
We performed our main analysis from a dyadic perspective with the infertile couple as the unit of analyses. By performing this kind of analyses, we were able to evaluate intra-couple differences, which is a more powerful methodology than comparing a group of infertile women and partners separately (Peterson et al., 2008; Chachamovich et al., 2009) . We structured the database so that each line contained data for one individual, with a variable included that defined the couple. Then, a multilevel multivariate regression analysis with manual backward elimination was carried out with the individual (level 1) nested within the couple (level 2). The FertiQoL total and subscale scores and the SCREENIVF scores acted as the dependent variables, being a women or a partner acted as the independent variable. Also the selected case-mix adjusters were included in this final analysis. Furthermore, we determined the explained variance by calculating R 2 , indicating the percentage of variance in FertiQoL and SCREENIVF scores that is attributable to patients' gender (women and partners). Finally, we explored the correlation between the FertiQoL and SCREEN-IVF questionnaires by first calculating mean FertiQoL scores for both women and partners who had at least one risk factor in the SCREENIVF questionnaire (i.e. being 'at risk') and comparing them using an independent samples t-test. Moreover, we performed correlation analyses with Spearman's rho using the FertiQoL and SCREENIVF total scores for both women and partners separately. Significance for all multilevel analyses was set at P , 0.05. Analyses were performed using the Statistical Package for the Social Sciences (version 18.0 for Windowsw, SPSS Inc., Chicago, IL, USA).
Results
A total of 946 women (response rate 58%) and 670 partners (response rate 41%) completed the questionnaire set. After removing the questionnaires from pregnant women and their partners (n ¼ 400), 1216 questionnaires were eligible for analyses: 696 from the women and 520 from the partners. Our final sample therefore contained fewer partners than women, but we corrected for the incomplete couples in our analysis. Table I shows the background characteristics stratified by women and partners, including the results from the univariate analyses. All patient characteristics (n ¼ 10) and the couple characteristic 'Diagnosis' (i.e. male infertility, female infertility, both male and female infertility, unexplained infertility and other) were associated (P , 0.15) with both the FertiQoL total scores and the SCREENIVF scores. Because only the diagnostic category 'unexplained infertility' was significantly related to both questionnaires, we dichotomized this characteristic into 'unexplained infertility' versus 'no unexplained infertility', as shown in Table I . Furthermore, the couple characteristics 'Treatment' was also related to the FertiQoL scores. Table II presents the questionnaires' total and subscale scores. At the SCREENIVF questionnaire, 63.8% of women (n ¼ 385) and 45.6% of partners (n ¼ 191) had at least one risk factor for emotional problems (P , 0.01). Women were significantly more at risk on the subscales 'Anxiety', 'Depression', 'Helplessness' and 'Acceptance' than their partners. About one-third of all women and partners were at risk at the subscale 'Lack of social support', but no significant differences were found within the infertile couple.
The results from the multilevel multivariate regression analysis are presented in Table III . After case-mix adjustment, partners had a significantly higher score on the FertiQoL total scale and the subscales 'Emotional', 'Mind -Body' and 'Social' than the women (i.e. better QoL). On the 'Relational' subscale, no differences were found within the couple. Scores on the SCREENIVF questionnaire were significantly higher for women after case-mix adjustment, indicating that women had more risk factors for emotional problems during and after fertility treatment than their partners. Table III shows that 28% of the variance in FertiQoL total scores was attributable to patient gender. For the SCREENIVF scores, this variance was 16%.
Further, when focusing only on women and partners having at least one risk factor on the SCREENIVF questionnaire, women had a lower FertiQoL total score than partners, which was a statistically significant difference (mean score for women: 63.3, SD 12.6; and partners: 71.6, SD 12.0; P-value ≤0.001). Finally, the Spearman's rho correlation between FertiQoL and SCREENIVF scores was 20.73 for women and 20.60 for men.
Discussion
The present study showed that infertile women had significantly lower levels of QoL than their partners. Also three of the four FertiQoL Impact of infertility on women and their partners subscales were significantly different within the infertile couple, with women having lower scores on all subscales. Moreover, women had more and different risk factors for developing emotional problems during and after treatment than their partners. Obviously, infertility impacts differently on women than on partners, which is an important finding, as previous studies showed incompatible results about the emotional status of infertile women and their partners. With the use of two recently developed, validated and disease-specific instruments, we have provided more insight into the impact of infertility on QoL and the emotional burden of infertility within the couple. Only one other study examined infertile couples' QoL from a dyadic perspective, finding no differences within the infertile couple (Chachamovich et al., 2009) . A plausible explanation for this difference is the use of a fertility-specific questionnaire (i.e. FertiQoL) in our study, instead of the generic QoL assessment instrument (i.e. WHOQOL-BREF) used by Chachamovich et al. (2009) . As we aimed at detecting QoL differences between women and partners in the setting of fertility care, the results of our study may seem more relevant to this specific area of health care. The R 2 values that we found in our study underline this, as a significant proportion of variance in FertiQoL and SCREENIVF scores was attributable to differences between women and their partners. We found several interesting differences within the infertile couple that are worth discussing. First, partners reported higher scores on the FertiQoL 'Mind-body' subscale. This could be understood, knowing that most partners do not attend all visits, and in most of the cases do not have to undergo the treatments physically. By including more partners undergoing Percutaneous Epididymal Sperm Aspiration (PESA) or Testicular Sperm Extraction (TESE) in further research, this hypothesis could be supported or rejected. Secondly, differences at the 'Emotional' and 'Social' subscales might imply that women are affected emotionally in different ways by the stress of infertility compared with their partners. This corresponds to our findings on the SCREENIVF questionnaire, as women were vulnerable to more and other risk factors for emotional problems than their partners. Also other studies found similar results showing, for example, higher levels of anxiety and more depressive symptoms in women compared with men (Lechner et al., 2007; Lund et al., 2009) .
It would be valuable to understand why infertility impacts differently on women and partners. Peterson et al. (2006 Peterson et al. ( , 2008 mentioned the use of different coping strategies as a possible explanation. Women appeared to use greater amounts of confrontative coping, accepting responsibility and escape or avoidance coping, while partners tend to use more coping techniques, such as distancing, self-controlling and planful problem-solving. Moreover, a partner's coping pattern influences the woman's ability to cope with the infertility and vice versa (Peterson et al., 2006 (Peterson et al., , 2008 Jordan and Revenson, 1999) . In our study, we showed different correlations between the FertiQoL and SCREENIVF scores for women and partners, which could also indicate why women and partners differ. Because this correlation was slightly stronger in women than in partners, we might conclude that more risk factors for emotional problems in women (i.e. being at risk in the SCREENIVF) are related to the high impact of their infertility problem (i.e. low FertiQoL scores), while partners might be influenced by several other factors that were not included in the questionnaires (e.g. work-related problems, sexual problems). This is underlined by our additional analysis, showing lower FertiQoL scores in women having at least one risk factor on the SCREENIVF questionnaire, compared with partners being at risk for emotional problems. Also Wischmann et al. (2009) found similar results, as infertile women mainly suffered from childlessness and depression. However, distress in partners was mainly indicated by dissatisfaction with the partnership and sexuality (Wischmann et al., 2009) . Based on our results, we might state that infertile women experience higher levels of distress than their partners. Moreover, women's distress could be linked more to fertility-related problems than distress in partners, which should be taken into account in daily practice.
In fertility care, the professionals' decision as to whether a patient could benefit from additional psychosocial support is mainly based on Differences were calculated using t-tests for independent samples and x 2 tests for continuous and categorical variables. Only statistically significant coefficients (B) with 95% CIs are demonstrated here. These coefficients describe the differences in FertiQoL or SCREENIVF scores between partners and women. It also indicates the direction of the associations. For example, partners had an 11.66 point higher score on the Emotional subscale of the FertiQoL than the women, when adjusted for age, life-time events, reported ill at work and unexplained infertility. Another example: partners had a 0.22 point lower score on the SCREENIVF questionnaire than the women, when adjusted for age, ethnicity, psychosocial support, life-time events, being unemployed and median hospital visits. R 2 ¼ Explained variance; this represents the percentage of variance in the FertiQoL and SCREENIVF scores attributable to patients' gender (partners versus women).
Impact of infertility on women and their partners 'gut feeling' (Verhaak et al., 2010) . To help them in this process, cut-off values of instruments such as the FertiQoL and SCREENIVF questionnaires are necessary to select especially those patients that are emotionally more affected by their fertility problem. The results of our study show that these cut-off values would differ remarkably between women and partners, underlining the necessity of validating both questionnaires for infertile partners as well. It would even be more valuable to develop an additional instrument for partners. It is shown in both the fertility and general literature that the content of such a questionnaire differs from a questionnaire that focuses on women only (Schanz et al., 2005; Rubio-Aurioles et al., 2009) . For example, the content of a questionnaire for men experiencing infertility due to a male factor consisted of many questions about 'sexual relationship' and 'gender identity' (Schanz et al., 2005) . Hence, the risk of developing emotional problems during and after treatment can be determined for both members of the infertile couple appropriately. This enables fertility care professionals to identify women and partners who could benefit from additional psychosocial support and to provide a more tailored psychosocial support. This study has several strengths. First, the large randomly sampled diverse study population ensures representativeness of the Dutch infertile population. Secondly, the presentation of paired results enables us to draw conclusions about the differences in emotional status within the infertile couple (Peterson et al., 2008; Chachamovich et al., 2009) . This is especially important in a fertility care setting, as infertility is a shared condition involving both members of the couple. Thirdly, we included two measuring methods by using an entire disease-specific questionnaire (i.e. FertiQoL questionnaire) and a combined questionnaire of diseasespecific and generic elements (i.e. SCREENIVF questionnaire). The disease-specific elements are necessary to include all the unique problems of patients experiencing infertility. The generic elements of the SCREENIVF questionnaire enable us to generalize our results to a broader patient population as well. In addition, it should be noted that the two questionnaires also have some overlap and could measure some comparable concepts, such as emotional or social problems. Aarts et al. (2011) already showed that the subscales of the FertiQoL questionnaire have a weak to moderate correlation with the anxiety and depression scales of the SCREENIVF questionnaire.
Some potential weaknesses of this study are also worth considering. First, the response rate differed substantially between women and partners. Because only 41% of all partners completed the questionnaire, our results may be partially influenced by selection bias. This is unfortunate but confirms the trend of the last 25 years, showing declining response rates, especially of men, in all healthcare areas (O'Neill et al., 1995; Sax et al., 2003; Tolonen et al., 2006) . As the response of our study still included more than 500 Dutch partners from all regions in the Netherlands, we assume that representativeness of Dutch infertile partners is ensured. Non-responder analyses would have provided additional information about the level and direction of the potential bias. Unfortunately, we did not have the data to perform this kind of analysis. Secondly, we used the FertiQoL and SCREENIVF questionnaire to study women and partners, while both instruments are only validated in women starting their first IVF treatment. Moreover, as we aimed to explore possible differences within the infertile couple, instead of determining 'cut-off values', the use of these questionnaires is justified for our research question. However, we still suggest validating these questionnaires for partners as well in further research. Thirdly, the percentages of patients at risk at the SCREENIVF questionnaire differed substantially from the results of van Dongen et al. (2012) . We found 64% of the women and 46% of the partners to be at risk, compared with one-third of all patients (i.e. women and partners) in the previous study (Van Dongen et al., 2012) . The different patient populations may explain these differences, as Van Dongen et al. (2012) included patients who were about to start their first IVF/ICSI cycle, while our patients received different treatments in all different phases. It is already known that a woman's emotional response to IVF differs across the course of the treatment (Verhaak, et al., 2005) . Our results might point to a change, or even increase, on both women's and partners' emotional problems during treatment, which underlines the high psychosocial impact of infertility and its treatment as well as the need for adequate psychosocial support in all treatment phases.
In summary, infertile women have lower fertility-related levels of QoL than their partners. Moreover, women seem to be more at risk and have different risk factors for developing emotional problems during and after fertility treatment than their partners. This study showed that both members of the infertile couple are vulnerable to different sources of psychological stress, which underlines the importance of identifying risk factors for emotional problems for both members of the couple separately. Only then, can infertile women and partners receive the tailored psychosocial support they need.
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